Regulation of Ca(2+)-dependent ATPase activity in detergent-skinned vascular smooth muscle.
We measured force, actin-activated myosin adenosinetriphosphatase (ATPase) activity, and myosin light-chain (MLC) phosphorylation levels in Triton X-100 detergent-skinned media of swine carotid arteries. Pseudo-ATPase activity composed of MLC kinase and phosphatase activities contributed maximally 12% to steady-state tissue ATPase activity. An increase in the Ca2+ concentration ([Ca2+]) induced an increase in force, MLC phosphorylation, and actin-activated myosin ATPase activity; this protocol was defined as the force development phase of contraction. Force maintenance was defined as the state induced by decreasing the [Ca2+] after a maximal contraction. Lowering the [Ca2+] decreased MLC phosphorylation to levels similar to those measured during force development at each [Ca2+]. In contrast, force remained at elevated levels while actin-activated myosin ATPase activity fell to significantly lower levels than those measured during the development phase for each [Ca2+]. We suggest that the significantly lower actin-activated myosin ATPase activity observed during a state of elevated force, compared with the development phase of a contraction, is evidence of slowly cycling latch bridges.